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‘Apple-green birefringence’ of
amyloid stained by Congo red
To the Editor: On the cover of Issue 2 of the January 2012
Kidney International is an excellent illustration of some
properties of amyloid stained by Congo red, taken from the
article by Sethi et al.1 The ﬁgure is said to show apple-green
birefringence under polarized light, although readers may be
puzzled why the other bright colors, yellow and orange, are
not also mentioned.
We studied 160 papers on Congo red–stained amyloid
and found that virtually all reported just green birefringence
or apple-green birefringence, even though only 31% of the
illustrations showed a pure green color.2 There were
discrepancies between the colors reported and illustrated in
66% of the ﬁgures, and these were mostly discrepancies
between reports of green only and green and another color in
the ﬁgures, or even between reports of green and no green at
all in the ﬁgures. The conclusions are that many papers
assume that green must be seen to make a diagnosis of
amyloid, and that other colors are irrelevant and should be
ignored.
We have explained how pure green, or green and other
colors, or even other colors without green, may be seen and
our papers do not assume specialized knowledge of physical
optics.2–4 We show how the idea arose that green, and parti-
cularly green alone, is essential for the diagnosis of amyloid,
and why this idea is not correct. We also suggest that the most
accurate way to describe the properties of Congo red–stained
amyloid is to say that between a polarizer and a crossed
analyzer there are anomalous colors.
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The Authors Reply: We thank Dr Howie and Dr Owen-
Casey for their letter1 in response to our article.2 We agree
that green and green alone is not the color that one sees on
polarization of amyloid material. Indeed, as you point out,
there is green and orange-yellow in our illustration, and in
fact, as one polarizes the amyloid material, there is a change
in color from green to orange-yellow and vice versa, as very
nicely described in your studies. However, we use the term
‘apple-green’ per conventional pathology terminology to
reﬂect the anomalous colors, including green, when amyloid
is examined with a crossed analyzer and polarizer. We thank
you for bringing this to our attention.
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Benefits of frequent nocturnal
home hemodialysis
To the Editor: Only 87 patients could be randomized for the
trial by Rocco et al. (Frequent Hemodialysis Network Trial
Group).1 Contrary to the study on frequent short dialysis, in
which patients with substantial residual renal function were
excluded from randomization, 57.2% of the patients in the
control group had a urine output of 4500ml/day (including
19.1% who had a urine output of 41 l/day). Patients with a
urine output of41 l/day do not require high-dose dialysis. In
the past such patients were not dialyzed unless their urine
output dropped below 1000ml/day, and they achieved clinically
adequate dialysis with long, twice-weekly sessions if the urine
output exceeded 500ml/day.2 Further indication of an
l e t te r to the ed i to r
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